A study was made to find out how important the role of protein binding was in an admixture of syrups of Alimezine (Ali.)(containing new coccine as a coloring matter),Inolin (Ino.)and Leftose (Lef.), which became discolored during the storage of 5.5 hr at room temperature 
Introduction
An admixture of two or more kinds of syrups is frequently prescribed in pediatrics.It is well known that some admixtures of syrups become altered in appearance and reduced in drug activity.
However,the previous studies on the denaturation of syrup admixture did not deal with mechanisms in various admixtures.We described in the previous paper,the mechanism of discoloration in the admixture of Ali.syrup,Ino.syrup and Lef.syrup during the storage of 5.5 hr at room temperature).In this report,we suggested that sodium sulfite in Ino.syrup and protein binding of new coccine to lysozyme chloride in Lef.syrup are dominant factors of discoloration in this admixture system. Apparatus.Photospectra were measured with a Jasco UVIDEC-505 spectrophotometer (Jasco Co.,Ltd.,Tokyo,Japan) at ambient temperature.
Methods.The Lef.was replaced by various concentrations of the macromolecules and,amino acid such as lysozyme chloride,BSA, poly-L-lysine,poly-L-glutamic acid,chitosan and L-lysine in the admixture of Ali., Ino.and Lef.and then allowed to stand at room temperature.Photospectra of these mixtures were measured in the range of 300 nm to 600 nm at 0,0.5,1.5,2.5,3.5,4.5 and 5.5hr after mixture.The discoloration ratios were calculated as the relative absorbance ratio of each standing point to time 0 at 510nm.
Electrophoresis of lysozyme chloride and bovin serum albumin.Gel electrophoresis of lysozyme chloride and bovine serum albumin in the admixture were carried out by SDS-PAGE using acrylamide gels according to the method of Laemmlie.The purifications of lysozyme chloride and BSA were accomplished in the following manner.That is,the admixture of syrups was dialyzed against running water,purified by gelchromatography using Sephadex G-25,and lyophilized.The sample pro-
The measurement of lvsozyme activity.The syrup admixture was diluted with 1/15M phosphate buffer to the concentration corresponding to this diluted sample were measured by the previous methoe.The diluted sample (0.1ml)was added to a suspended solution of Micrococcus lysodeikticus (Sigma Chemical Co.,St.Lous,MO,USA) (2.5ml of
The absorption value of an incubation mixture measured using a spectrophotometer at 450nm.
Results and Discussion
The effects of protein binding of new coccine to poly-L-lysine,poly-L-glutamic acid and BSA on the discoloration in the admixture of Ali.,Ino.and the above macromolecules were examined.Poly-Llysine,poly-L-glutamic acid and BSA were used as a substitute for Lef.in the admixture of Ali.syrup, Ino.syrup and Lef.syrup.The results of examination were shown in Fig.1 .The discoloration of new coccine was more acceleated by poly-L-lysine than the lysozyme chloride and BSA1).On the other hand, the discoloration was suppressed at various concentrations of poly-L-glutamic acid.From these results, it is suggested that the protein binding of new coccine to the lysozyme chloride was formed by ionic interaction between sulfo group on the new coccine molecule and lysine residual group on the protein.
The higher acceleration rate on the discoloration with the poly-L-lysine than the lysozyme chloride1) was obtained.This result could be explained from the larger number of lysine residual group against one molecular on the poly-L-lysine than the lysozyme molecular.
Discoloration occurred when chitosan and amino acid were used instead of lysozyme chloride in the admixture of Ali.,Ino.and Lef.syrups as shown in Fig.2 and 4.In the previous paper,the decrease of lysozyme activity of Lef.syrup in the admixture of Ino.syrup was observed during the 7 days2,7).In the case of present admixture system,the discoloration was completed at 5.5hr after admixture.Therefore,the reduction of lysozyme activity was not observed. The contribution of protein binding on the mechanism of discoloration is presumed to be the stabilization of intermediator on the discoloration reaction by the steric configuration of binding site.The protein binding of new coccine should be an increasing reaction efficiency because of the dispersion of new coccine molecules in the admixture system.Now,we are examining the correlation between the discoloration activity and the structure of diazo dye derivatives,and are elucidating the determination of the structure after discoloration in new coccine using 13C and 1H NMR spectra.We will report those results after further discussion.
